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tfl) We. COMPAONIB FRANC AI SB 

DES PBTROLES. e French corporate body, 
of 5 roe Michcl-Ange, FaiU 16 kni! 
Franco, do hereby declare the invention, 
for which we pray that a patent 
may be granted to us, end the 
method by which it is to be performed* 
to be pnrticnlaity described in and by the 
following statement:— 

The preaeat tereation U coacerned with 
exploratory drttHna and m particular to the 

Pretention of a drilled bole against carina 
i and ingress of water. 
Known method*, in sphe of die progr es s 
achieved, all have the common chnrao- 
teristio of protecting the drilled hole against 
carina in of the strata pined through by 
mean* of tube* which are sent down u the 
cWHng descends. This type of protection 
whiDh Li costty, doe both to the time 
required to piece the tuber in position and 
the menrihanriftitg involved and to the cost 
of the tubes used, is particularly trouble- 
some m the esse where dcUHns methods. 

meinour are em- 
ployed, because of a toss of power, due to 
rubbing of the drilling tool drive shaft 
against the walls of the bore bole, H eddod 
to the above disadvantage, thh loss of 
power may be considerable because this 
shaft may be as much as several miles in 
length. Furthermore, when the tools require 
changing h :J* necessary to rsdse the drive 
shaft; which comprises lengths of rod 
screwed one Into the other, and unscrew it 

- fl ^."^ ^ Whoto drilling called 
flaxMrinmjf' achieves a net advamcc over 
rotwy methods because the drive shaft is 
roplsped by a flexible armoured hose for the 
tool driving motor and the flexible hose can 
be wooed m> or unwound by means of a 
addition, the space taken up by die 
fffling platform can be rednced in ske. 
However this method does not dispense with 
the need to protect me drOkTnole using 
steel tabes to prevent caving in of the strata! 



Furthermore, It is essential to ensure a 
perfect seel round the flexible hose so as to 
avoid the considerable danger if an eruption 
occurs, 

™dSSSS?2f to 5™ *^p t .°' ttw present 
mventton there Is provided a method of 

ft nn-iiini * * A -1 



holeajadm 

of tine ^adlSJl^l^SZm^ Xhh 

dr ^* 0 , al ^ tube^re^mi 
caving to of the straU and mgrusTof water. 
According to another aspect of the 
present invention there Is provided a 

downwardly through the tuih, mnulrfin* a 
tjMng around fhe ml of Urn drilled Sl B 
^J^" ou , sl T tie downward 

es of water. 
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sjjjngin of the strata and ingress c w«„* 
^°JSSu? a J*Pf nd * blc carried \ri 

^S^?^ J^e* «h* •*paiHW,lo member 
enuoio tebinr end a force Is exerted be- 

to progress downwardly. ^ 

Thus, en the surface. Instead of having; a 
large stock oi f pipes ehrays available, which 
we assembled one to the other as drflmS 
Prowesses, it is only necessary to nave 
•vaiUble a stock of moulding rnuteriaJ* 
which are tipped Into srmro^atot^rV 
^ w ^3V«eledia/o*a^rmifr^ 

ny nee of this method the strata can be 
runnorted hnmedUtely after drfflSa 

Tlte portion of tubing in the process of . 
5^^oJArimay be%tecW^onTtto 
SE^i!^ ^ V^vewhkh b mooted 
below It. This enables the tubing to be ef- on 
^lively protected during Its inoumina 

the lime former and drilling tool holder 
sre ^effectively sealed for metubing former 
to be protected from the strata an*HuTa oa 
result, all water ingress. . * 
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s«h the diilBng depth thus earning es 
rnleetion pressure for the realm st formers 
15 wnd 16 which fc» 30 ban higher than that et 
the bottom. Flexible hose* 33 and 34 ere 
5 healed thus entering that the viscosity of the 
materiel li not lowered, A valve 37 enables 
the introduction of hardsMX lato a itatic 
mixer 38 to be stopped. Thh allow* italic 
mixer 38 to be drained of haidcaor, m the 
10 event of a temporary atop in drUUfig, before 
valve 39, which control* the feed of red* to 
injection zones 19 or 20, according to 
whether tubing 8 or tie eve 6 is being made, 
it dosed* It will be understood that two 
tS itsembUea exist similar to that shown In 
Figure 6, one for the sleeve 6, the other far 
the tubing 8. , „ 

Thus H will be understood mat circuits 5 
end 7« illustrated In Figure 1, each comprise 
30 two channels, one lor the resin and the other 
for the hardener, the channel for the latter 
being provided with a valve such at 37 
located o» the inlet side of u static mixer 
roch aa 38. Likewise, valves such as 39 
25 control the flow of each of the resins and 
they are located one in channel 7 near In- 
jection zona 19 and the other In channel 5 
near injection none 20> 

The advancement of drilling and the 
30 forming of tubing 8 and Its sleeve 6 are 
carried out as Illustrated dJagraminatkally 
In Figures 3 to 5. In Figure 3, sleeves 11 and 
12 arc illustrated deflated and inflated 
respectively. Sleeve 11 Is Cast with body 10 
35 and descend* with body 10 as a result of oil 
pressure, in the general circuit 33, exerted 
on piston 40, fast with body 10, under the 
control of control unit 9 (Figure 8% Oil 
entering the top part of cyaudar 42 via 
40 circuit 41 pushes the piston down, sleeve 12 
firmly ■potted against tubing 8 by 
of ma sleeve. Thus, at tool 
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previous ^"«wnw oc me sieeve. inus, at iooi 
1 propcsfii downwards, body 10 descend! 
relative to sleeve 1Z Formers 15 and 16 fast 
with body 10 also descend and, during this 
movement, a certain amount of rem is 
extruded in none 20 to form sleeve 6. the 
rede gradually polymerising in the regions 
of the heating element 18. whereas ream 
extruded in zone 19. the flow of which is 
different from the resin used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It U at course 
understood mat the Quantities injected are 
in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the ■leave 6 
may be about 10 mm Chick and the tubing 8 
about SO mm thick. The control unit 9 
controls the supply of resin. 

The tool continues to advnno 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4, This leads to the 
immediate inflation of aleeve 11, Figure 5, 
65 which holds the body 10 while sleeve 12 is 



deflated to enable It to take up a lower 
position as the result of injection of oil Into 
die part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical Impulse from an 
end of stroke stop 58, the unmuse being 
transmitted by wire 61 to control unit 9, 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are web known, details of 
the wious circuits ensuring fafl ati rm and 
deflation of the sleeves have not been 
illustrated. Thus, during a period of time 
winch may be very short, sleeve 12 moves 
down to a lower level so that whan the top of 
cylinder 42 is close to piston 40, all that It 
necessary Is to apply oft under oresfure once 
again inside sleeve 12 and release the 
pre ware inside sleeve It to return to the 
initial conditions illustrated in Figure 3. For 
this purpose an sod of stroke atop 59 may be 
used which sends a releasing Impulse by 
wire 60 to control unit 9 ( Fk urea 1 aad 8), In 
Figure 8, then, are found the oil circuit 23, 
ream supply eircnit5 and 7 and mud circuit 
4 compnsmg a down channel Aa and an up 
channel 46 in zone Z, Figure 7. 

A high pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
aad sleeves 11 and 12. A firs! circuit 43 leads 
to controls CIS, C16 and G22 for inflating 
formers IS, 16 and shield 22. In the same 
way a second circuit 44 leads to controls Cll 
and CI 2 for sleeves 11 aad 12. The assembly 
of circuits 48, 49 and 50 controlling controls 
OS, C16, and C22, and circuits 46 and 47 
controlling controls Cll and C12 are placed 
under the control of (he general control 51 
for advancing or stopping the forming 
machine and m consequence piston 40, the 
movement of which depends on die oil led 
via csreuit 41. Circuit 41, serving channels 
C42c and C42& controlled by control 
^•nr**** 62 and 63 from the general control 
51, enables, via channel C42u, the drill to 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42A, cylinder 42 to descend after de flatio n 
of aleeve 12. Wires 61 and 60 Uaasmlt the 
impulses aent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
so control the aotomatlo setting ut motion of 
the inflating and deflating operations for 
sleeves 11 aad 12 via control channels 46 
and 47. The mud circuit 4 is also placed 
under the control of controls OB, CP end 
CO for three valves B. F, C (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 aad 66, 
Valves B and F may be dosed in the event of 
the forming machine being stopped or due 
so detection of a high pressure zone by 
detector 53 coupled to control unit 51 by 
C53. In this flhistratkm. the none including 
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the tube mating machine, ml the mfl*t&bl» 
sleeves, bu been indicated by the letter Z. 
The moulding xooc bu been indicated by 
the letter M. As far as (he mud circuit b 
conceiiied, it is sees that It is fed in by 
flexible ho«e 3 and returned by chancel 4* 
^^r^T^ S *PP*r drcuKe 5 and 7 
ror resins sod hardeners ere placed under 
control of controls C35, dSTnnd CIS, 
CT36 as watt as controls C37 and C'37 
controlling valves 37 for the hardener 
cbejh i and C 39 and C '39 contro|Hn«^o» 
39 Tor the reams supply. A channel 54 
eonnecte co^^unlt 51 to controls C35 to 
C36 thus bringing the ream flow under a 

say desired method, channel C53 also 
enabling this Caw to be brought uader a 

pressure sensor 53 by any desired 
Control unit 51 Is operatcdH-onei 
ffod the surface by fine T. 

In uhWoote i these ooetrols. a dotted fine 
C S3 has been illustrated toAow a special 
collection the object of which is tornado 

eooAecfion 55> enables the flow of reams to 
he stopped and heatmg of heating elemestB 
i7 > anir J 8 .-^ formers 15 and 16 to be 
swrtcned oft by means ot connection 56 for 
ccetrclHng the closure of the snud circuit 
valves B end P and by means of oomuedon 
57 for oontrolHns the Inflation of iIbmm t i 
end 12. wWTSo ob^ecTof ^oSSTthi 
•wumine and proceeding to msertanmeet 
erne. 

As these varlona drceits can be of any 
form and as they are sot put of the in- 
vention Insofar as the appbeatkm of the 
units, which can be obtained from trade 
sources, is concerned, .it has not been 
deemed necessary to Illustrate In detail 
each control, whose structure may take any 
form. The control of resin flow Bolts such 
IUrn *° * rate of increase of 10%, Thus, 
even if the bore hole passes fnrou&h an 

u^**^?™** <aay bejresent 

In the strata, the increase In resin flow wiH 
on^lcad to a sUght increase in sleeve and 
tubing thicknesses m the region of the 
cavern. Again it will be noted that altfcoush 
such oaverea are nsuatty filled with waterTtt 
is alw ays possible Id make the sleeve 
tef* **2^* is sefectedto 

^ •Wetopc4ymense In water. As the toning 
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the bottom of the drilling;. Thut the 
^ ^^h/deacoot, *a 
ranees to bead greiiueJly down wards in the 
tubhigand cute a wall me truncated thane 
rata meeting up with the protecting sleeve, 
in* trocated" ihape cutting may alter- 
jatovely be caned out by mooring sleeve. 

toot If a cement plug has been 
^senep by means of the 

toactoe In the conventional way. When 
keener 13 reaches the point where the 
truncated portion commences, resin is 

rht^S "^i***** foroin * out 
[he mud, the. the control! are set for the 
faed of hardener and redo. While the 
E^Jf* *» d^T-^ng and as soon « 
Iwraer 16 reaches rhe bottom end of the 
truncated cone, the controls are set for 
In this maimer^ 
JSf? 11 between the earlier 

tubta g and a new section of tubing, the end 
offee new tieeve being held between two 
truncated layers of tubing resin. Thus the 
mechine ; coostructed enables a perfexrt 
tubing joint to be made after anta- 
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« ^J^*?^?* ** *■ tbermohardening 
ti^eve and tubing can be of any sort 
Provided that nWr mechanical properties 
™J**??*?> ?Uce^oT™ 
vet^onel tuWng. Thcs me Mention en, 
compasasa the case of forming e tnHajz 8 
without making a sleeve 6. ^* 

In addition to the above-menttoned 
•PjgicaitiQs^ th u b to lav bore-hole drfflmg 
Witt simultaneous lormme of tubing con- 
tfr ooutly. the stopping ami the reatsrtm* of 
the downward advance, the nmclunooan 
also be used to make the internal sseevemcr 
tubes even if filled withvratoor^n^f 
the rnteraal sleeving of e mmctnredor 110 
compfcteiy caldlsedtiibo. |fU " cul ™ 1 °* 1,0 
•^5^!^*" coatt ols for advancing the 
™? £ SST* , S b ^ aleeves fi. U 

«uuimle when reitartmg iha CSng 
wltt the object of cocas 
previously formed portion. 
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WHAT TO CLAIM IS; 

1. A method of exploratory drillie* 
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drilled hole llmurtanoousjy with t 
gawmr» rd raoyemcm of the drfllW cool, 
* " ilmuMifigfeas 
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— -~~-«u j«/i B njoni Of me CrUltac tool. ♦« 

oj»vfa, h, of m. >tn t^d% 5 

P^™* "J*«»vo movememt baJwaS a» 

to being heated. pnar 
-«U A mB ,* od «>corttog to chin 6. la 

, A . >o«t£od aosotdhw to ekfan ■ In 
aRUSL*^""!^ * th. la. 



Mck to control the aummutt of the nnod 
«aul»r tfeor, with ratpeetbiaM bSoW 

fajeeta m zoo* at Hi lower end aJSTfLS 
12 to U^mE^^?*™* *° "V a* olafani 

8»5£r »^ 

miecaon Booe of the deeve former. 
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the bottom of a 
for continuing 
moulding material 
22. A ranching acco rding to claim 21 
5 when dependent on cdelm 1% fat which said 
control meant is adapted to act on reception 
of an impulse from the pressure sensor such 
that, when Ibc pressure sensed by the sensor 
exceeds a prafeteraamed vahxa, said control 
10 means cxusei the delivery oi mud Id the drill 
Cool and to slop, both the sleeves to inflate, 
the or each teudeber delivery valve to dose, 
the or each delivery valve for the moulding 
material to close at the outlet from the or 
IS each static miter once the mixer has been 
drained of hardener, the swHchmg off at the 
or each heating element circuit and a halt to 
the mach ine*! program downwards. 
23* A niaobhm aocordrng to en* of cfaam* 
20 20 to 22, In which said control mesas in- 



clude* means for automatically setting in 
morion the inflation of the first sleeve 
deflation of the second sleeve end" its 
descent under the control of a first end of 
stroao atop in said hydraulic jack, a second 25 
eed of stroke stop being connected ro means 
for setting In motion inflation of the second 
sleeve, deflation of the first sleeve and Che 
filling of the other annular chamber in said 
hydraulic Jade 30 

24w A method of exploratory drilling 
fttbataotiaUy as herein described. 

25, A machine for exploratory drilling 
substantially as herein described with 
reference to the accomp anying drawing*. 35 

A. A. THORNTON & CO*. 
Northumberland House, 
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